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x-archive-meta-abstract: The shear modulus G = 5.925 X 10-3(fp - 0.45) T + G* (Part I), its energy component G* = 0.0684 (fp - 0.45)+2.70 (Part II), and the number of effective sub-chains per unit volume Ve = (G - G*)/RT are given detailed molecular consideration. G is given in Mdyn cm-2 for rubber cross-linked by adding p parts of dicumyl peroxide per hundred of rubber, and heating until a fraction f of the peroxide is decomposed. ve is found to be approximately twice the density of cross-links, after a correction for impurities and chain ends is made. It can not be computed as G/RT, since only the entropy component of modulus is related to ve. The sub-chains for the most highly cross-linked rubbers studied had a molecular weight of about 575 g mol-1, corresponding to about 8 isoprene units. The modulus corresponding to no added cross-links is not zero. It is determined chiefly by the energy component of the modulus; it does not arise from entanglements. The front factor is found to be unity. An extensive literature survey yields values of the quantity RT? (v2), where ? (v2) is the Flory-Rehner equation function of v2, the equilibrium volume fraction obtained by swelling the cross-linked rubber. RT? (v2) is found to be greater than G - G*, but not as large as G itself.
x-archive-meta-cite: J. Res. Nat. Bur. Stand. Sec. A: Phys. Ch., Vol. 80A, No. 3, p. 451
x-archive-meta-collection: NISTJournalofResearch
x-archive-meta-creator: Wood, Lawrence A.
x-archive-meta-date: 1976
x-archive-meta-description: Journal of Research of the National Bureau of Standards
x-archive-meta-issue: 3
x-archive-meta-language: English
x-archive-meta-mediatype: texts
x-archive-meta-page: 451
x-archive-meta-publisher: National Bureau of Standards
x-archive-meta-rights: The Journal of Research of the National Institute of Standards and Technology is a publication of the U.S. Government. The papers are in the public domain and are not subject to copyright in the United States. However, please pay special attention to the
x-archive-meta-title: Modulus of natural rubber cross-linked by dicumyl peroxide. III. Some molecular interpretations, possible refinements of theory, and conclusions
x-archive-meta-volume: 80A
x-archive-meta01-subject: Cross-linking of rubber
x-archive-meta02-subject: dicumyl peroxide
x-archive-meta03-subject: elasticity theory of rubber
x-archive-meta04-subject: entanglements in rubber
x-archive-meta05-subject: gel point
x-archive-meta06-subject: molecular interpretation of rubber elasticity
x-archive-meta07-subject: modulus of rubber
x-archive-meta08-subject: rubber elasticity
x-archive-meta09-subject: statistical theory of rubber elasticity
x-archive-meta10-subject: swelling of rubber network
x-upload-date: 2012-04-06T18:40:37.000Z
